C-type natriuretic peptide (CNP) in the pituitary: is CNP an autocrine regulator of gonadotropes?
Natriuretic peptides act via receptors with intrinsic guanylate cyclase activity to stimulate cGMP production and are thought to be important regulators of neuroendocrine systems. C-Type natriuretic peptide (CNP) is of particular interest in this regard because the highest tissue concentrations of CNP occur in the anterior pituitary, where it is a highly potent stimulator of cGMP production. Here we show that pituitaries of rats and mice contain abundant CNP prohormone messenger RNA (mRNA), but no atrial natriuretic peptide or B-type natriuretic peptide prohormone mRNAs. Using reverse transcriptase-polymerase chain reaction, both A- and B-type natriuretic peptide receptor (GC-A and GC-B, respectively) transcripts were detected in rat and mouse pituitaries, although only the GC-B mRNA was measurable by Northern blotting. Immunohistochemistry revealed CNP-positive cells in the anterior, but not posterior, pituitaries of rats, and the vast majority of these cells were identified as gonadotropes by colocalization of CNP and LH immunoreactivities. Targeted toxicity using GnRH conjugated to the ricin-A chain was used to test whether gonadotropes are also direct targets for GnRH action. The conjugate dose dependently inhibited the proliferation of alpha T3-1 cells (gonadotrope-derived cells with GnRH receptors), but had no such effect on GH3 cells (which do not have GnRH receptors). Culture of rat pituitary cells with the conjugate caused comparable reductions in CNP-stimulated cGMP production, GnRH-stimulated LH release, and CA2+ ionophore (A23187)-stimulated LH release, but did not measurably alter cAMP production in response to pituitary adenylate cyclase-activating polypeptide. We conclude that CNP is synthesized in the pituitary, where it is located predominantly in gonadotropes, and GC-B receptors expressed in the pituitary mediate the direct effects of CNP in gonadotropes. Together with the recent demonstration of CNP synthesis and action in alpha T3-1 cells, the data suggest CNP to be a novel autocrine regulator of gonadotropes.